Dietary cadmium exposure attenuates D-amphetamine-evoked [3H]dopamine release from striatal slices and methamphetamine-induced hyperactivity.
Prolonged exposure to environmentally relevant amounts of CdCl2 results in cadmium accumulation in dopamine-rich brain regions, such as striatum. Exposure to these low levels of cadmium also diminishes cocaine-induced hyperactivity and conditioned reinforcement. The goal of the present study was to assess the effect of cadmium on amphetamine pharmacology. Direct application of cadmium (0.1-100 microM), within the concentrations reported in brain after chronic exposure, to preloaded rat striatal slices did not alter D-amphetamine-evoked [3H]dopamine release. To determine the effect of dietary cadmium exposure on amphetamines, rats received ad libitum access to diet containing CdCl2 (10 or 100 ppm) or to control diet for 30 days and then D-amphetamine-evoked [3H]dopamine release and methamphetamine-induced hyperactivity were measured. Dietary CdCl2 exposure produced a marked increase in cadmium blood and brain levels, approximate to environmental metal exposure. Dietary cadmium exposure was associated with decreased potency of D-amphetamine to evoke [3H]dopamine release. Cadmium-exposed rats were also less sensitive to the locomotor-activating effect of acute methamphetamine (0.3 or 1.0 mg/kg) injection. The present findings demonstrate that the presence of cadmium in brain is not sufficient for the inhibition of D-amphetamine-evoked dopamine release. This suggests that cadmium does not directly interfere with the mechanism of action for amphetamine pharmacology; rather, it suggests that long-term cadmium exposure induces a change in the number and/or function of striatal neurons.